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Figure 4a (top) and 4b (bottom)     Receiver gathers for the two seismic sources. The receiver 
depth is 85 m, the source depths are 66 to 100 m. The orbital vibrator data (bottom) contains 
in-line (P-wave) and cross-line (S-wave) components.

 



T
A

N
-2

5
 / T

A
N

-2
6

T
A

N
-3

1
 / T

A
N

-9
T

A
N

-2
5
 / T

S
F

-0
5

T
A

N
 9T

A
N

 31

T
S

F
 05

T
A

N
 25

T
A

N
 26

T
A

N
 37

T
A

N
 30A

0
30

M
eters

T
A

N
 9T

A
N

 31

T
S

F
 05

T
A

N
 25

T
A

N
 26

T
A

N
 37

T
A

N
 30A

0
30

M
eters

T
A

N
 9T

A
N

 31

T
S

F
 05

T
A

N
 25

T
A

N
 26

T
A

N
 37

T
A

N
 30A

0
30

M
eters

T
A

N
 9T

A
N

 31

T
S

F
 05

T
A

N
 25

T
A

N
 26

T
A

N
 37

T
A

N
 30A

0
30

M
eters

T
A

N
-2

5
 / T

A
N

-3
1

65

707580859095

D
epth (m

)
65

707580859095

D
epth (m

)
65

707580859095

D
epth (m

)

Inferred Fracture  Flow Zones
Inferred Flow Barrier Zone

F
igure 5  S

eism
ic velocity tom

ogram
s (top) from

 the IN
E

E
L T

A
N

 site w
ith location m

ap (bottom
) 

show
ing w

ell pair.  Z
ones of low

 velocity (yellow
 - red) are interpreted as fractured basalt (possibly 

rubblized contacts betw
een basalt flow

s) w
hich allow

 high flow
 w

ithin the aquifer.  H
igh velocity zones 

(blue) are interpreted as dense, unfractured basalt w
hich acts as a barrier to contam

inant flow
 w

ithin 
the aquifer.  T

he upper tw
o inferred flow

 zones have been confirm
ed as contam

inant transport zones by 
w

ell logs. 



Velocity Attenuation

Figure 6     Seismic tomographic inversion results for well pair TAN-31 / TAN-9.  This data 
used the high frequency piezoelectric source giving 1- 2 m resolution.  Zones of low velocity 
and high attenuation (such as 73 - 76 m, and 65 - 67 m) are interpreted as  fracture zones which 
provide fluid flow zones for contaminant transport.
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data acquired with orbital vibrator source at the  INEEL TAN site 
between wells TAN-25 and TAN-37.  The low velocity region between 
65 and 80 m corresponds with higher flow in the basalt aquifer. 
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Figure 12  Zero offset profile (source and receiver  at the same depth) for the TAN-37 / TAN-
25 well pair.  Depth in meters is labeled at top as REC_ELEV. Seismograms (top) and 
spectra (bottom) show large variability. The zone in the dashed lines is interpreted as a 
guided wave with large amplitude at 74 m depth and peak spectra (yellow to red colors) 
between 350 and 400 Hz.
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Figure 13  Velocity models used for finite difference seismic modeling of guided wave 
observed in TAN-37 / TAN-25 well pair.  4000 m/s material represents unfractured, low
permeability bsalt, 1800 m/s represents fractured, rubble zone basalt.
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Figure 14  Comparison of modeled and field data for guided wave at TAN site.  
Model 2.0 is a 1.5 m thick low velocity zone, while model 3.0 is a 1.0 m thick low 
velocity zone. The low velocity material is 1800 m/s surrounded by 4000 m/s 
material.  
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Figure 15  Comparison of two models and field data for guided wave at TAN site. Model 
2.0 is a 1.5 m thick low velocity zone.  Model 2.5 has the same low velocity zone, but the 
low velocity is not continuous between wells.  In model 2.5, the high-velocity portion 
(representing unfractured basalt which acts as a barrier to flow) is 6 m of the 38 m well 
separation. 


